Two separate field experiments were carried out in two sowing dates at each of El-Nubaria (latitude of 30 0 37 \ N and longitude of 42 0 07 \ E, and elevation of 34 m above sea level), El-Buhira Governorate and Tamia (latitude of 29  0 18  \ N and  longitude of 30 0 25 \ E and elevation of -13 m beyond sea level), El-Fayoum Governorate, Egypt in 2013/2014 and 2014/2015 seasons to evaluate eight sugar beet varieties for its performance for economic characteristics and stability. The sugar beet varieties were; Cesira, Univeres, Esperanza and Yaman as monogerm seeds as well as Carola, Oscar poly, Panther and Farida as multigerm seeds, and sowing dates were; the 1 st week of both October and November in the first and second seasons respectively. Every experiment of location was carried out in strip-plot design with three replications. A stability analysis was done to test the varieties to find out the most stable one over the eight environments under this study. The obtain results show that growing sugar beet at Tamia site resulted in highest values of root fresh weight/plant, root yield/fed as well as the percentages of sucrose, corrected sugar and quality index, while, at El-Nubaria, the highest value of corrected sugar yield/fed was obtained.Sugar beet planted on October had the higher values of root fresh weigh/plant, root and sugar yields/fed, as well as the percentages of sucrose, corrected sugar and quality index and less significant impurities compared with that sown on November.Oscar poly variety significantly surpassed of root fresh weigh/plant and root yield/fed, while Cesira variety surpassed of corrected sugar yield, sucrose%, corrected sugar% and quality index%. Farida had the lowest response for potassium at ElNubaria, while Panther had the lowest for Na at El-Fayoum. Oscar poly was significantly higher in root fresh weigh/plant, and root and sugar yields/fed in October planting. Under this work, it could be recommended that Oscar poly, Panther and Farida varieties were the most high and stable root yield-type. . Meanwhile, Cesira, Univeres and Carola were the most suitable ones for sucrose% and sugar yield-type and were useful for beet sugar manufacture earlier in the crushing season.
INTRODUCTION
Sugar beet is considered one of important winter sugar crop in Egypt. So, it is preferable to evaluate sugar beet verities under Egyptian conditions to select the best ones characterized with high yield and quality traits to decrease the Egyptian gap from sugar (Al-Labbody, 2012) . Walter, (1987) discussed the important of the selection of locations for the evaluation of quantitative characters is an important decision for sugar beet breeder, and involves a number of considerations. Also, he found that wide fluctuations in the rank performance of genotypes at test locations suggest that it may be desirable to develop and/or selection the best genotypes for different locations through independent selection. In this connection, Kristek et al. (1997) establish that the influence of locations was very high in root yield, sugar content and sugar yield between locations. Aly et al. (2006) cleared that Kafr El-Sheikh location gave the greatest value of root weight, extractable sugar %, quality% and yields of root and sugar/fed compared to Al-Fayoum location.
The highest values of sodium% and potassium were produced from Al-Fayoum location.
Sowing date has an active role on growth, yield and quality characteristics of sugar beet under the environmental conditions of Egypt; there is a general agreement that early planting of sugar beet during September-October results in highest sucrose % as well as root and sugar yields per unit area (Nasr and Abd ElRazek 2008) . Important environmental variables that determine the beginning of sugar beet growing season are temperature, light precipitation and soil moisture (Petkeviciene, 2009 ). Other studies found that planting sugar beet through October markedly increased weight of roots, sugar content as well as root and sugar yields, compared with beets sown in November (Ghareeb, Zeinab et al. 2013 and Mahdi, et al. 2013) . Ntwanai and Tuwana 2013 and Hossain, Ferdous et al. 2015) reported that early sown sugar beet matured early and quality development parameters (sucrose% and quality index). Inversely, impurities (K, Na, and alpha amino N) varied attributed to planting dates.
Several studies either in Egypt or overseas reported the importance of selected or/and evaluated varieties for increasing sugar productivity as well as showed the differences between sugar beet varieties in yield and quality in many environmental condition, i.e., location and sowing dates. Hozayn, et al. (2013) cleared that individual variability of different varieties might be attributed to their genetic constituents and their capacity to benefit from the environmental factors, which enable them to acclimatize and attain better yield and quality parameters. Ntwanai and Tuwana (2013) stated that planting date x varieties and location x varieties interactions had a significant effect on sugar and root yields and sugar content as well as impurities of sugar beet cultivars. Ghareeb, Zeinab et al., (2013) found that Pleno, Samba, Sultan and Farida sugar beet genotypes had the highest root and sugar yields at early sowing dates in October than that in November. Kaloi, et al. (2014) showed that locations x varieties interaction were highly significant in yields and quality parameters. Hossain, Ferdous et al. (2015) mentioned that root yield of the three genotypes (Cauvery, Shubhra and EB0616) significantly decreased with the advancement of sowing dates from 1 November to 15 December.
When genotypes are compared in different environments (predictable or/and unpredictable), their performance relative to each other may not be the same. One genotype may have the highest yield in some environments and a second genotype may excel in other. Changes in the relative performance of genotypes across different environments are referred to as genotype x environment interaction (GEI). One of the essential final stages in the most applied plant breeding programs was an evaluation of genotypes across diversified environments years and locations (walter, 1987) . Kang et al., (1991) concluded that farmers would have a greater risk of pain yield losses, when a variety is selected only on the basis of mean yield alone than when selection is based on yield and stable performance. It is a fact that farmers would prefer to use a high-yielding cultivar that exhibits temporal difference and might be pleasant to give up some yield if they are sure, to some degree that a cultivar would produce consistently from year to year. Yield stability statistic (YS i ) was calculated using STABLE computer program (a DOS-version of computer program for calculating stability and yieldstability statistics) modified by Kang and Magari (1995) Khalil, Soha (2010) and AI-Jbawi et al. (2016) .
The present study was performed to evaluate the effect of macro environmental conditions, i.e. seasons, location and sowing date on yield and quality of eight sugar beet genotypes, to determine the magnitude of genotypes x environment interaction and to measure stability for root and sugar yields and sugar content of the genotypes; and then to find out the best stable sugar beet variety/varieties and appropriate sowing date in each of Nubaria and Fayoum to get the highest yield and quality traits. The sugar beet varieties were; Cesira, Univeres, Esperanza and Yaman as monogerm seeds as well as Carola, Oscar poly, Panther and Farida as multigerm seeds, and sowing dates were; the 1 st week of both October and November. Each location (El-Nubaria or Tamia) was performed in separate experiment. Thus, the mentioned varieties were evaluated under eight environments (two locations x two sowing dates x two growing seasons).
MATERIALS AND METHODS
Every experiment of location was carried out in strip-plot design with three replications. The vertical plots were occupied with the following two sowing dates, while the horizontal plots were devoted with the following the eight sugar beet varieties. The experimental field for each location well prepared is ploughing, leveling and divided to the experimental units. Each experiment basic unit (sub-plot) included five ridges each 0.60 m apart and 5.0 m length resulted in area of 15 m 2 . Plot area was 15 m 2 comprises five ridges of 0.60 m apart and 5.0 m long. The preceding summer crops were Maize at El-Nubaria and Vegetable crops at Tamia in both seasons.
Calcium superphosphate (15.0% P 2 O 5 ) was applied during soil preparation at the rate of 200 kg/fed. Potassium sulfate (48% K 2 O) at the rate of 50 kg/fed was applied with the second nitrogen dose and before canopy becomes closer. Nitrogen fertilizer in the form of ammonium nitrate (33.5% N) was added at the rate of 100 kg N/fed, in three equal doses; after thinning and at 3-week intervals later. Soil samples were taken before sowing at random from every location area at a depth 0-30 cm from soil surface and prepared for mechanical and chemical analysis, according to Piper (1955) . The monthly temperature (C 0 ) from every location (El-Nubaria and El-Fayoum) and every season were done in Table 2 . 
The recorded data:
At harvest, plants of three inside ridges were uprooted, topped and weighed to determine: 1. Root fresh weight (g/plant), determined from randomly samples of 10 roots were taken from each plots in the two locations. Juice quality and chemical constituents:
Quality traits were determined in Beet Sugar Laboratory at Alexandria Sugar Factory, Egypt. Impurities of juice, in terms of Sodium (Na) and Potassium (K) concentrations were estimated as meq/100g beet according to the procedures of Sugar Company, by Automated Analyzer, as described by Brown and Lilliand (1964) . Alpha-amino-N was determined using Hydrogenation method according to Carruthers, et al. (1962) . 2. Sucrose percentage (Pol %) was estimated in fresh samples of sugar beet roots, using Saccharometer according to the method described in A.O.A.C,
. 3. Corrected sugar % was calculated using the following equation according to Cooke and Scott (1993) : 4. Corrected sugar % = Pol % -0.343*(K + Na) -α-amino N *(0.0939) -0.29. 5. Juice quality index (QI%) was calculated according to Cooke and Scott (1993) using the following equation: QI% = Corrected sugar % * 100/ Pol %. 6. Root yield (t/fed), determined from three inside ridges from all plots in the two locations (uprooted, topped and weighed). 7. Corrected sugar yield (t/fed), which was calculated according to the following equation: Corrected sugar yield (t/fed) = root yield (t/fed) x corrected sugar % Statistical analysis:
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the strip-plot design for each experiment (location), and then combined analysis was used between location experiments as published by Gomez and Gomez (1984) by using (MSTAT-C) computer software package. Least significant differences (LSD) method was used to test the differences between treatment means at 5% level of probability as described by Snedecor and Cochran (1980) . Plot means were used for statistical analysis. Data from each macro environment (combinations of years and locations) were analyzed. In the combined analysis across environmental effect was assumed to be fixed. Combined analysis estimates of the components of variation in each mean square were calculated to evaluate the magnitude of the different effects. The present data were subjected to yield stability analysis by yield stability index (YSi) as outlined by Kang and Magari (1995) . Eight environments (Two seasons x two locations x two sowing dates) were analyzed by Kang's computer program. The studied traits were root and corrected sugar yields/fed and corrected sugar%.
RESULTS AND DISCUTIONS
Combined data in Table 3 show that all mentioned traits were significantly affected by locations except alpha amino-N. Sugar beet cultivated in ElFayoum exceeded that in Nubaria in RFW and RY by 79 g/plant and 0.463 t/fed, respectively, while CSY in El-Fayoum surpassed that in Nubaria by 0.019 t/fed. whereas, sugar beet sown at El-Nubaria was significantly higher than that El-Fayoum by 0.35%, 0.35% and 0.23% in sucrose, CS% and QI%, respectively. These results may be due to higher temperatures degrees at El-Fayoum than that at El Nubariab, which was favourable for better dry matter accumulation in the storage roots on growth period. Inversely action of high temperatures of sugar translocation and accumulation are at ripening stage in roots at El-Fayoum. These results are similar with those reported by Ramazan (2002) , who found strong positive correlation between accumulated sugar content in roots and low temperature in ripening stage of sugar beet. This observation coincide with those found by Kristek et al. (1997) and Aly, et al., (2006) In the same Table, Mahdi et al. (2013) and Nasr and Abd El-Razek (2008) .
The combined data in Table 3 showed that all tested sugar beet varieties were significantly differed in RFW, RY and CSY. Oscar poly variety surpassed Cesira in RFW by 210 g and Esperanza in RY by 1.842 t/fed. On the other hand, Cesira variety out-yielded Farida in CSY by 0.247 t/fed. The superiority of Cesira variety in CSY may be attributed to its superiority in sucrose % and corrected sugar % with lowest values of the impurities (K, Na and N) in juice (Tables 4 & 5) . These results may be basically due to the genetic structures of sugar beet varieties. These results are in harmony with those achieved by Hozayn et al. (2013) and Hossain, Ferdous et al. (2015) . Table 4 indicate that location x sowing date interaction had a significant effect on potassium and sodium contents in sugar beet roots. Sugar beet sown on the first week of October compared to November at Tamia site recorded the lowest significant variance by 0.14 and 0.06 meq/100 beet for potassium and sodium successively than sugar beet sown at ElNubaria.
Combined analysis in Table 5 show all varieties differed significantly in K and Na that affected by locations x sowing dates. Sown Farida at El-Nubaria gave lower value of K compared to that sown at Tamia. On the other hand, sown Panther at El-Fayoum achieved the lowest value of Na, while Farida had the highest compared to that sown at El-Nubaria. These results might be referred to the increment of K element in clay soil at El-Fayoum more than El-Nubaria (Table 1) . These results are in agreement with those obtained by (Ntwanai and Tuwana, 2013 and Kaloi, et al., 2014) . The results in Table 6 indicate that sowing dates x varieties interaction significantly affected RFW, RY and CSY. Concerning RFW, the results showed that Cesira and Yaman varieties were insignificantly affected by sowing dates, while the other tested varieties produced significantly higher RFW under the earlier sowing date. As for RY, although all varieties recorded higher RY under conditions of earlier sowing date, it was noticed that the increments in RY of Oscar poly and Yaman varieties (2.359 and 0.669 t/fed) was distinguished when it were sown on October compared to its values under November sown. Regarding to CSY, all varieties recorded highest response CSY with sowing date in October. It was observed that the increase in CSY of Esperanza (0.655 t/fed) was great when it was sown in October compared to its value under conditions of Nov 1 st . Also, it is noticed that Cesira showed the lowest response under the studied sowing dates. These results are in agreement with those obtained by (Ghareeb, Zeinab et al., 2013 and Mahdi et al., 2013) . All the other interactions among the studied factors had insignificant influence on the abovementioned traits.
Stability analysis of root and corrected sugar yields/fed, and corrected sugar% was suggested by the computer program of Kang and Magari (1995) .
The data in Table 7 explains that evaluated means squares of genotypes (G) and (G x E) interaction were less than Environments (E) for all traits except corrected sugar% mean square of (G) which was higher than (E) throughout the eight different environments. The mean squares of genotypes and environments were highly significant in all the studied traits. The GxE was found to be significant for root and corrected sugar yields/fed, while means square of the other traits were insignificant. The partition of the GxE variance into its components, heterogeneity (linear response or nonadditively) and residual (non linear) of the three traits were also shown in Table 7 . Significant means square of Genotypes for these traits indicate that genotypes are genetically differs in performance from environment to another.
In the same table, data cleared that the residual (pooled deviation) was significant for root and corrected sugar yields/fed. The residual represents deviation after the differential effect of a covariate (differential soil fertility, cultural practices, insect or disease incidence, or climate conditions at different environments) has been removed. The presence of mentioned GxE interactions are based only on genotype means was not dependable. Similar results had obtained by (Aly, 2006; Shalaby et al. 2007; and Al-Jbawi et al. 2016) .
Data in Table 8 show the significant of genotype × environmental interactions were calculated by stability statistic parameter (YS i ) for the eight genotypes as described by Kang and Magari (1995) .
According to Kang's stability statistic parameter, YS i based on selection differentiate the eight genotypes regarding that in root yield, and identified four stable and high yielding sugar beet genotypes and descending ordered (YS i > ΣYS i /t) as Panther followed by Oscar poly, Farida and Univeres with means root yield of 26.191, 26.434, 25.931 and 25 .722 t/fed., respectively. Also, it could be recognized that the three sugar beet genotypes Cesira, Univeres and Carola could be selected as superior genotypes in corrected sugar yield/fed according their YS i > ΣYSi/t. Ysi = Yield stability statistics , Select genotypes with YSi > the mean ΣYSi/t + =Selected genotype stability. *and** significant at the 0.05 and 0.01 levels of probability, respectively Means with the same letters has not significant differences at 0.05 levels of probability Also, the data in Table 8 show that selection could be achieved and the studied genotypes in corrected sugar yield/fed and corrected sugar%, and three genotypes Cesira, Univeres, and Carola, could be accepted because YS i values of them are bigger than grand means of the eight varieties, while Esperanza and Yaman genotypes which were unstable because their values in corrected sugar yield/fed were smaller than grand means and YS i < ΣYSi/t. The superiority in these varieties may be due to stable in their genetic potentials (genetically stable) and unaffected by environmental conditions (phenotypic stable) under this study. Similar results were obtained by those of Aly, 2006; Shalaby, et al. 2007 and Al-Jbawi, et al. 2016 .
CONCLUSION
Under this work, it could be recommended that Oscar poly and Panther as well as Farida are high yielding in root yield and are preferred in early sowing on early October as possible, while Cesira and/or Carola varieties are better in corrected sugar%, across locations. Regarding genotypes performance and yield stability parameter, it was concluded that Oscar poly, Panther and Farida genotypes were judged as the most ideal for high and stable root yield. Meanwhile, Cesira, Univeres and Carola are judged the most suitable for high and stable sugar yield and were useful for manufactory proprieties budget and quality. 
